2,3,7,8-Tetrachlorodibenzo-p-dioxin inhibits DNA synthesis in rat primary hepatocytes.
Treatment of Sprague-Dawley (SD) rats with a dosing regimen of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) maintaining a steady-state liver concentration of 150 ng/g results in enhanced hepatocyte proliferation in the periportal region, but reduced proliferation in the remainder of the hepatic lobule (Fox et al. (1993) Cancer Res., 53, 2265-2271). Here, we report an initial characterization of the actions of TCDD on hepatocyte proliferation by monitoring DNA synthesis in primary hepatocytes isolated from SD rats. TCDD caused a dose-dependent inhibition (EC50 = 10 pM) of DNA synthesis in primary hepatocytes isolated from either male or female SD rats in the presence or absence of known hepatocyte mitogens (epidermal growth factor, hepatocyte growth factor, and transforming growth factor alpha). No change in DNA synthesis was observed at TCDD concentrations less than 1 pM. Initial characterization of the EGF response system in these cells revealed that TCDD did not alter the specific binding of EGF, or the levels of EGF receptor protein measured in intact cells or cell lysates. TCDD-dependent inhibition of DNA synthesis occurred independently of the suppression observed with transforming growth factor-beta 1. Estradiol did not alter DNA synthesis in the presence or absence of TCDD. Taken together, these findings indicate that TCDD suppresses DNA synthesis via a novel pathway that is non-responsive to estradiol, independent of TGF-beta, and does not involve a decreased ability of hepatocytes to recognize (bind) EGF, a prototype mitogen.